Poverty reduction is the main goal of global development policy today. A comprehensive framework to evaluate the effectiveness of single policy measures and of policy packages for poverty reduction, growth and pro-poor growth is lacking, though. Bayesian Model Averaging is very valuable in this context as it addresses the parameter and model uncertainty inherent in development policies by not choosing a single model but averaging over all possible ones. Using data for the 61 Vietnamese provinces we are able to ascertain the most important determinants of poverty, growth and pro-poor growth out of a large number of potential explanatory variables.
Introduction
The UN Millennium Development Goals have recognized poverty reduction as the main goal of global development policy. Today, there seems to be a broad consensus that poverty reduction should not be separated from growth-supportive strategies but should be combined in a vision of pro-poor growth (Shorrocks and van der Hoeven 2004) . This vision also notices that the poverty reducing effects of growth are more pronounced the less they are accompanied by increasing inequality (Ravallion 1997 (Ravallion , 2001 (Ravallion , 2004 Kakwani 2000) . Finally, one can find conjectures that poverty reduction is most effective if targeted government policies are implemented that directly influence the well-being of the poor (Dagdeviren et al. 2004 ).
To be most valuable for guiding pro-poor growth policies, we feel empirical research should not confine itself to evaluating only single components of poverty reduction or growth strategies. Rather, it should be interested in the prevailing interdependencies and in the relative impacts of single policy measures and of policy packages. Many cross-country regressions as well as country specific studies with various econometric techniques have been conducted to evaluate the numerous possible strategies. Such empirical research, however, still suffers from a high degree of parameter and model uncertainty which makes the results often arbitrary (Lopez 2004) . Furthermore, selecting a single model for policy evaluation may not be appropriate given the dependency of the preferred outcomes on a chosen policy, available information and policy makers' preferences. Therefore, "conditioning policy evaluation on a particular model ignores the role of model uncertainty in the overall uncertainty that surrounds the effects of a given policy choice" (Brock et al. 2003, p.236) . 1 Similar problems with uncertainties in the empirics of economic growth and the justifications for well determined growth-promoting policies have led Brock and Durlauf (2001) or Brock et al. (2003) to proclaim the necessity of policy-relevant empirical analysis on the basis of Bayesian econometric methods. In the same spirit, Bayesian Model Averaging (BMA) was pioneered by Fernández, Ley and Steel (2001) to deal with model uncertainty.
The BMA framework has then been applied successfully to empirical studies of income convergence by Léon-Gonzalez and Montólio (2004) and of the determinants of African growth by Papageorgiou (2004, 2005) .
Our paper is the first attempt to apply this framework to a joint analysis of the deter-1 Very recently, Rodrik (2005) has pointed out that policy uncertainty can create significant problems minants of poverty and growth aiming to contribute empirically and methodologically to the quest for pro-poor growth. We combine both cross-section and country specific approaches in focusing on one specific country while also taking into account spatial differences throughout the country by using sub-national-level data. From a very broad number of potential determinants of poverty and of growth we select not only those regressors having the highest solitary impact but also consider the most appropriate combination of variables in a model. Comparing the best regressors and models of the two BMAs, we are then able to determine the most effective policies for achieving pro-poor growth.
We chose Vietnam for our case study because this country is considered as showcase for effective policies of poverty reduction and of pro-poor growth. 2 Most observers link this achievement to the high aggregate growth rates that Vietnam recorded during the 1990s. 3 Vietnam also serves as an example for strong pro-poor effects of a relatively equal initial distribution of income and assets, due to both its communist past and a deliberate policy of land allocation as part of the transition strategy. Finally, the Vietnamese government tried to attack poverty by a package of targeted public spending programs. Because differences in the dynamics of growth, inequality, pro-poor public spending and poverty reduction are quite pronounced across Vietnam's 61 provinces and because the quality of available data has been considerably improved over the last years, we find good conditions for applying BMA to the Vietnamese provincial data.
We use these data to explain poverty levels in 2002, measured by the provincial poverty rates, and the provincial annual growth rates of per capita household expenditures over the period [1998] [1999] [2000] [2001] [2002] . Regarding policy conclusions, we find support for birth control, private sector development, state-owned enterprise (SOE) restructuring, promoting urbanization and a further implementation of the land reform as the most effective instruments of pro-poor growth because they influence both poverty and growth in the right direction.
Finally, our results indicate that the currently existing targeted pro-poor policies are not very effective for poverty reduction and should, therefore, be reformed.
The paper is organized as follows. Section 2 provides a survey of the research on the complex relationship between poverty, growth, inequality and policy measures. Section 3 briefly reviews the achievements of growth and poverty reduction in Vietnam and the open questions related to the relative importance of the various potential determinants. Section 4 presents variables and data for the estimation. Section 5 describes the methodology of 2 Between 1986, the beginning of major policy reforms, and 2002, the year of the latest data available, the Vietnamese aggregate headcount index fell from over 70 per cent to under 30 per cent (Klump 2006) . 3 The average rate of per capita GDP growth was about 5 per cent (Klump 2006) .
Determinants of poverty and pro-poor growth
Since poverty reduction has been recognized as the most important goal of global development economics, much effort has been invested in the search for significant determinants of poverty reduction and of pro-poor growth. 4 A major part of this research agenda concerns the so called "poverty-growth-inequality triangle" (Bourguignon 2004 ) which regards poverty as mainly influenced by growth and inequality but also highlights influences of inequality on growth. We take this concept as a starting point but go further by focussing on policies determining initial inequality of incomes and assets and the dynamics of growth and poverty. Empirical research should then be able to identify the most effective single and combined determinants of poverty and growth.
The relationship between growth, inequality and poverty has been in the center of discussions about how to define and how to achieve pro-poor growth (Klasen 2003; Cord et al. 2003; Ravallion 2004 ). There is a broad consensus today that growth is the major prerequisite for (income) poverty reduction under the assumption that the distribution of income remains more or less constant (Deininger and Squire 1996, Dollar and Kraay 2001; Ravallion 2001; Bourguignon 2003) . Therefore, one should expect that growth-enhancing policies, such as higher investment or higher openness to international markets, should also improve the situation of the poor. However, the rate of income growth, or at least its poverty reducing effect, is shortened if the inequality of income and/or assets is high (Ravallion 1997) . In particular, high inequality could reduce further growth and poverty reduction significantly via its negative effects on human capital formation, on agricultural productivity and on the political stability and support for further growth (Alesina and Perrotti 1996; Easterly 2001; Rehme 2003; Viaene and Zilcha 2003; Gundlach et al. 2004 ).
Furthermore, specific policy measures are meant to influence the fate of the poor directly.
They include targeted measures of social policy that redistribute from the rich to specific groups of the poor as well as public investment in infrastructure, education and health (Dagdeviren et al. 2004 ). Dollar and Kraay (2002) presented cross-country evidence that growth is good for the poor. Inequality and specific pro-poor policies do not play a significant role according to this benchmark study. These results have been criticized from different sides, though. Ravallion (2001) , for example, has pointed out that the national averages that have en-tered the Dollar-Kraay database hide a lot of interesting information about development on the sub-national level. If one looks beyond averages, inequality may become an impediment for growth and poverty reduction. In addition, Gundlach et al. (2004) present empirical cross-country evidence that public investment on education has a positive effect on the poor if the quality of education is taken into account more consistently than in the Dollar-Kraay study.
If one accepts the idea that growth is at least among the most important sources of poverty reduction, one has to think about the most significant and most effective determinants of growth. Empirical evidence in this field is even more debated. The so-called Barro regressions (Barro 1991; Barro and Sala-i-Martin 1995) have identified numerous of potentially important determinants of growth, but they have also revealed the problems related to parameter and model uncertainty in the estimation of cross-country growth regressions (Levine and Renelt 1992; Durlauf and Quah 1999; Brock and Durlauf 2001) . Investment and openness seem to belong to the most robust determinants of long-term growth. Nevertheless, further variables may also become relevant for growth-enhancing policies once other criteria for robustness are chosen (Sala-i-Martin 1997).
Summing up the existing theoretical debate and the available empirical evidence, we observe that poverty and pro-poor growth is influenced by a multitude of possible policy instruments. Empirical studies should be able to ascertain the most effective ones and to deal with the problems of parameter and model uncertainty to facilitate consolidated findings on pro-poor policies. Consequently, the shortcomings of varying model specifications and estimation techniques could be eliminated thus allowing for comparisons and robustness checks across different studies (Lopez 2004 conclude that spending an additional one per cent of GDP in public investment would be associated with a reduction of poverty in the order of 0.5 per cent. Fan et al. (2003) analyze the poverty and the growth effects of selected forms of public investment in rural infrastructure. They find that both growth and poverty reduction could be supported most efficiently by public investment in agricultural research and development.
What is lacking so far is an explicit test for the impact of income and asset inequality on poverty and pro-poor growth in Vietnam. From a decomposition of aggregate poverty changes into growth and redistributional components over the period 1993-2002, one can draw the conclusion that income inequality had a significant and rising impact (Klump 2006 ). Additionally, a recent study on land distribution in Vietnam by Do and Iyer (2004) showed that inter-provincial differences in the allocation of land-using rights had a significant impact on the productivity of agriculture and on the extent of off-farm employment.
They argue that one should also expect explicit effects on poverty. Bank 1999 Bank , 2003 . Third, there is a conjecture that different models should explain poverty in urban and rural areas so that spatially disaggregated non-household survey data should be available; this is a highly delicate requirement. Therefore, Minot et al. (2003) test for determinants of rural and urban poverty in Vietnam by employing spatial regression analysis to data from different levels (so-called "Poverty Mapping"). They start with a model which includes 32 agro-climatic and socio-economic variables and then proceed to selective models of rural and urban poverty. They find that 74 per cent of the variation in rural poverty can be explained by geographic variables and the distance from towns;
Multiple determinants of poverty and pro-poor growth
whereas not even 30 per cent of the variation in urban poverty is related to agro-climatic variables or measures of market access. On the one hand, this study shows the power of small-area estimation methods to study the spatial pattern and determinants of poverty. Swinkels and Turk (2004) , for example, use the poverty mapping approach to investigate the spatial impacts of targeted poverty alleviation programmes. On the other hand, the fundamental problem of model uncertainty is not solved by this estimation method. As in many growth regressions the optimal combination of significant regressors is chosen on an ad hoc basis. Balisacan et al. (2003) analyze panel data of 4,302 households and a sub-sample of 3,494 rural households from the VLSS 1992/93 and 1997/97. They test for the determinants of poverty across Vietnam's 61 provinces, measured by the per capita expenditure of the lowest quintile. In a fixed effects regression they find that among a multitude of significant socio-economic variables (such as household size, number of children and gender of the head of household) it is mean provincial income which has the most significant effect.
The elasticity of local poverty reduction with regard to local income growth was found to be higher than 1.3. Provincial income growth has significant interactions with dummies for two regions (South Central Coast and Mekong River Delta) and with the availability of perennial land for households. However, this study does not take into account measures of income or asset inequality nor the effects of targeted pro-poor policies.
Given that the VHLSS 2002 does not have the appropriate panel dimension, the estimations of Balisacan et al. (2003) cannot be replicated with more recent data. However, we take these estimations as a support for our hypothesis that a proper understanding of poverty in Vietnam should pay special attention to its spatial dimensions. The two last Vietnam Development Reports (VDRs) (World Bank 2003 have underlined that poverty dynamics in Vietnam cannot be properly understood without looking at sub-national-level developments. Despite a history of socialist planning there is a much older tradition of strong local and provincial autonomy that has witnessed a revival after the beginning of doi moi. 5 On that account, one of the distinctive features of economic transition in Vietnam is, in fact, the uneven progress in structural, social and governance reforms across provinces.
Provincial income growth seems to play a major role for poverty reduction and pro-poor growth, but theoretical reasoning strongly suggests that measures of inequality, a wide range of structural variables and many pro-poor policies also have some influence. Based on the existing empirical results it is very difficult to draw strong conclusions regarding the relative efficiency of the various policy instruments other than simple aggregate progrowth measures. Therefore, we propose a new approach for selecting the most relevant determinants of growth and poverty in Vietnam relevant for shaping an effective strategy of pro-poor growth. In order to compensate for the missing panel dimension and to account for spatial differences in poverty, we base our study of the 61 Vietnamese provinces on data from household surveys and other sources. Moreover, we do not apply classical econometric methods but BMA that explicitly deals with the high degree of parameter and model uncertainty.
Variables and Data

General remarks
We include in our BMAs all those variables that had been related to poverty and growth in earlier studies on Vietnam, that seem likely to influence poverty or growth in a particular way and for which data are available on the sub-national level. The use of sub-nationallevel data has major advantages over cross-country regressions because the problem of comparability across observation units of data on income or expenditure is much less serious. Thus, the potential bias due to the correlation between those data and the unobserved individual (country-)specific effects can be eliminated or reduced dramatically. 
Data sources
As far as possible we make use of data originating from the most recent household survey, The second variable calculated from VHLSS is the dependent variable of the growth-BMA, the annual growth rate of mean per capita household expenditure between 1998 and 2002.
Further variables computed on the basis of the VHLSS are the regressors measuring investment in human capital, namely the (nominal) mean per capita expenditure on education and on health of each household in 2002. 11 Besides, we computed the expenditure and the land (use) Gini as distributional variables from the survey. Given the interdependencies of growth and changes in inequality for poverty reduction described in Bourguignon (2004) this should improve our results substantially. According to this author, the basic identity between mean income growth, the change in the distribution of incomes and the reduction of poverty leads to a double role for the income distribution in poverty reduction. A permanent redistribution reduces poverty instantaneously via a "distribution effect" and it contributes to a permanent increase in the elasticity of poverty reduction with respect to growth and, therefore, to an acceleration of poverty reduction for a given rate of economic growth.
In the course of the land reform more and more households have been provided with land use certificates (LUCs) for their cultivated land. Our variable land (use) Gini is an approximate measure of the distribution of private property rights for land. 12 Another 8 This poverty line is calculated by the General Statistics Office (GSO) in Hanoi. 9 The poverty line is a national one that reflects national average price changes. The individual expenditure data in the VHLSS that we use for our analysis, however, have already been corrected to make them comparable to this national average by correcting for price differences among rural and urban areas and among regions. So there are no proper provincial poverty lines, but we can use the general one with our spatially adjusted expenditure data. 10 All the variables calculated from the VHLSS include this individual sampling weight to adjust for the population size, or the household sampling weight to represent the number of households. 11 Due to missing price deflators no real expenditures could be calculated for these two variables.
12 The question in the survey used for this computation asked only if the households managed or used land, not if they owned it. Unfortunately, the answers to the question if households have a land use variable related to the process of land titling is the regressor land market as it measures the share of rural households with land leased in or out. 13 The varying implementation of land reform in the different provinces is represented by our next explanatory variable based on VHLSS, which estimates the share of agricultural households that already hold LUCs proportional to all agricultural households. This variable can also be seen as an indicator of the administrative quality of provincial institutions (Do and Iyer 2004 ). Another important agriculture-related variable is the relative size of perennial farm land in a province measured by the share of land used for perennial crops to agricultural land in general. It is especially this type of crops that is needed for sustained diversification and commercialization of agriculture because the higher yields of this sort of land provide higher incomes for rural households. The structural variables computed from VHLSS are the share of ethnic minorities in the provincial population -because poverty is strongly correlated with belonging to an ethnic minority 14 -and the degree of urbanization in each province calculated as the share of urban population in total provincial population.
A dummy variable was created to account for a possible structural effect due to the dif- 
BMA
Within the Bayesian framework, one can handle model uncertainty automatically by not choosing a special model but simply averaging the results of all models using PMPs as weights. Alternative models M j , with j = 1, ..., J, will be defined through the set of K regressors they include, which means that there are 2 K possible models. They are all linear regression models that differ in their explanatory variables and contain an intercept, α.
We have data for N provinces. The dependent variable is grouped in vector y, and the explanatory variables are stacked in a design matrix X of dimension N x K. We assume that rank (ι N : X) = K + 1, where ι N is an N -dimensional vector of ones, 17 and β is defined as the full K-dimensional vector of regression coefficients. With the submatrix as random variables and, thus, the concept of averaging over models cannot be given a rigorous statistical foundation. There are, however, various ad hoc frequentist methods of model averaging, for example, Levine and Renelt (1992) or Sala-i-Martin (1997) . 17 The design matrix will be transformed by subtracting the mean, so that ι N X = 0.
, each model is represented by:
where ε follows an N -dimensional normal distribution with zero mean and identity covariance matrix. Although normality is not necessary for consistency, it guarantees good finite sample properties (FLS 2001b) . The effect of variables not contained in X j is assumed to be zero.
By averaging over all models the marginal posterior probability of including a certain variable is simply the sum of the posterior probabilities of all models containing this variable.
Formally, the posterior distribution of any quantity of interest, say θ, is an average of the posterior distributions of that quantity under each of the models with weights given by the PMPs:
This procedure is typically referred to as BMA and it follows from direct application of Bayes' theorem (Leamer 1978) . P (θ | y, M j ), the posterior distribution of θ under model M j , is typically of standard form. However, we have to compute the PMPs due to model uncertainty. Using the standard way in this case and allocating equal prior model probabilities, this yields
where p(y | M j ) is the marginal likelihood of Model M j . This is given by
with p(y | α, β j , σ, M j ) the sampling model corresponding to equation (1) 
and p(α), p(σ)
and p(β j | α, σ, M j ) the priors defined below in equations (5), (6) and (7), respectively.
Since marginal likelihoods can be derived analytically 18 , the same holds for the PMP given in (3) and the distribution given in (2).
In practice, however, computing the relevant posterior distributions is still subject to challenges as the number of models to be estimated increases with the number of regressors at the rate 2 K . Furthermore, the derivation of the integrals implicit in (4) 
To make absolutely certain that the non-informative prior for the intercept has the same implications for every model, we will standardize all regressors by subtracting off their means as recommended by FLS (2001b) . This will have no effect on the slope coefficients, β j , but ensures that the intercept can be interpreted in the same way in every model as measuring the mean of y. 19 The prior for α implies that all its values, from minus infinity to infinity, are equally plausible and the prior for σ implies that all values for ln(σ) are given equal prior weight. Furthermore, this distribution is the only one that is invariant under scale transformations as for example a change in the units of measurement.
19 To be precise, if regressors are measured as deviations from means then, by construction, they will have mean zero. Since the error also has mean zero, this implies the mean of the dependent variable is the intercept.
For β j we choose an informative g-prior structure according to FLS (2001b) 
It is common practice to center priors over the hypothesis that explanatory variables have no effect on the dependent variable, especially when there are many regressors but it is suspected that many of them may be irrelevant. Therefore, we set the mean of β j = 0 k j .
Hence, one only has to elicit the scalar hyperparameter g j and, following FLS (2001), we
Finally, the K − k j components of β which do not appear in M j are exactly equal to zero.
As we have to deal not only with parameter but as well with model uncertainty, we need to choose a prior distribution over the space M of all 2 K possible models. 
This yields a uniform distribution on the model space which implies that the prior probability of including a regressor is 1 2 , independently of the combination of regressors included in the model. 21 20 This prior is slightly unusual as it depends upon X j , the regressor matrix. However, as we are later conditioning on Xj in the likelihood function and the posterior as well, we are not violating any rule of probability by conditioning on X j in the prior already.
21 Some authors recommend different choices for p(Mj). For instance, many researchers prefer parsimony and feel that simpler models should be preferred to more complex ones, all else being equal. In contrast, Durlauf et al. (2005) argue against priors promoting parsimonious models that the underlying "presumption is unappealing as our own prior beliefs suggest that the true growth model is likely to contain many distinct factors" (p. 83). Brock and Durlauf (2001) and Brock et al. (2003) raise objections against uniform priors on the model space because of the assumption that the probability that one regressor should appear in a growth model is independent of the inclusion of others. Some regressors are similar to others whereas others are not and, therefore, they suggest a tree structure to organize model uncertainty in linear regression models. Hoeting et al. (1999) , however, state that when there is little prior information about the relative plausibility of each model, the assumption that all models are equally likely a priori is a reasonable "neutral" choice.
Implementation
In Bayesian econometrics, models are random variables (albeit discrete ones), just like parameters. Hence, posterior simulators drawing from model space (i.e. the posterior distributions of the models) can be derived for both, single regressors and complete models.
These algorithms do not need to evaluate every model, but rather focus on the models of high PMP. 22 The most common M C 3 algorithm is based on a Random Walk Chain
Metropolis-Hastings algorithm which draws candidate models from regions of the model space in the neighborhood of the current draw and then accepts them with a certain probability.
Posterior results based on the sequence of models generated from the M C 3 algorithm can be calculated by averaging over the draws. As with other Markov Chain Monte Carlo algorithms, a starting value for the chain must be chosen and a reasonable number of burn-in replications should be discarded to eliminate the effects of this choice.
It is important to verify convergence of the algorithm and to estimate the accuracy of 
Estimation Results
Posterior probabilities
The following results are based on taking 2,500,000 draws and discarding the first 500,000
as burn-in replications. As a test for convergence of the algorithm and as a diagnostic that the model performance is satisfactory, we checked for the correlation coefficient between visit frequencies and posterior probabilities which is 0.9998 and therefore lies above the recommended threshold of 0.99.
Dealing firstly with the inherent model uncertainty and with the significance of a particular regressor in the presence of other regressors, we report the PMPs for the ten best models of the poverty-and the growth-BMA and their respective regressors in Tables 1 and 3 at the end of the document. The ten best models explaining poverty levels account for more than 8 per cent of the total posterior mass and the ten best models of the growth-BMA alone account for even 24.94 per cent.
Looking secondly at the importance of single regressors in affecting poverty or growth the second columns of Tables 2 and 4 , at the end of the document, report the BMA posterior probability (or probability of inclusion) for each of the 36 explanatory variables in our two
BMAs. It can be interpreted as the probability that the respective regressor should be included in the evaluation as it exerts some influence on the dependent variable regardless of which other explanatory variables are included as well. We ranked the variables according to their probability of inclusion and will discuss their respective effects in the next section.
As there is no theoretical justification for any threshold of posterior probability over which to call a regressor 'very important', we base our discussion on the eight regressors with the highest posterior probabilities in the poverty-BMA and on the eight most important growth-determinants. These numbers stem from the estimated mean number of regressors in all of the models of our two BMAs, which is 7.95 in the poverty-BMA and 7.83 in the growth-BMA. Interestingly, these numbers reproduce the suggested number of at least seven regressors in growth regressions (Sala-i-Martin 1997). Furthermore, we discuss the regressors used in one of the ten best models (which do not exert a high posterior probability themselves).
Discussion and policy implications
Our BMAs lead to some rather remarkable results concerning the actual effectiveness of the potential determinants of poverty, growth and pro-poor growth in Vietnam. Among the regressors with the highest posterior probabilities in the poverty-BMA, as well as in the respective sets of regressors of the ten best models, we find variables belonging to five different clusters: structural, institutional, distributional, pro-growth and pro-poor variables. In the growth-BMA the most relevant variables can be arranged in only four clusters: structural, institutional, pro-growth and pro-poor.
In the poverty-BMA the expenditure Gini is the most important determinant. Its relevance stems from the various links between inequality, growth and poverty reduction mentioned in section 2. For example, high inequality could harm future poverty reduction significantly via its negative effects on human capital formation and on the (political) support for further growth strategies. As we can see growing inequality of income and expenditure in Vietnam 23 this result becomes even more important for future poverty reduction.
The negative sign of the land Gini seems to be astonishing at first sight. At closer inspection, however, this result clearly reflects the evolutions in recent years. In Vietnam the distribution of land to rural households, initiated in 1988, was remarkably egalitarian but since then the tendency towards the concentration of land is clearly visible (Ravallion and van de Walle 2001; World Bank 2003) . Nevertheless, poverty declined. The poverty reducing influence of an increasing unequal distribution of land should be interpreted in close relation with another important regressor of our poverty-BMA: the relative size of perennial farm land, which also exerts a counterintuitive positive influence on the poverty rate. Admittedly, the distribution of this type of land is especially biased towards the rich in some of the poorer provinces. 24 Those phenomena can best be explained by economies of scale in productivity and in investment possibilities, be it in the type of crops, be it in equipment. Combined with the liberalization of the markets for agricultural products, this led to a strong supply response and not only increasing economic efficiency but also diversification of rural livelihoods and production whereby (rural) poverty was reduced. Also associated with this regressors is another one: the share of agriculture in provincial GDP included in one of the ten best models and exerting the expected negative influence on growth.
In addition, inter-provincial transfers are included there. They have a negative influence on growth with an extremely low posterior mean, however. The explanation for that is again a lacking efficiency of any public social policy program which is reflected in the identical properties of the regressor Program 135, too. In one of the models also the implementation of land reform is included. The implementation of land reform, which differed significantly among the provinces, granted LUCs to households and, thus, induced the emergence of a land market. This, in turn, improved not only the mobility of the labor force but also eased financial restrictions on new farm investment. The positive influence on growth reflects the importance of larger and especially more diversified and more productive farms in fostering economic development. In addition, off-farm employment is assumed to increase with agricultural productivity which could evoke a virtuous circle in promoting growth and escaping poverty (Ravallion 2001; World Bank 2003) .
Finally, one can take a closer look at those six variables playing a major role in both BMAs and, thus, constituting important elements of a true pro-poor growth strategy. Interestingly, one of the most important regressors in most growth regressions, the convergence term, is as well important for explaining provincial poverty rates in our analysis. In the poverty-BMA it has the same negative sign implying that a higher level of initial wealth (measured indirectly by a household's expenditures) and development reduces poverty.
It is not difficult to explain the high importance of the birth rate in both BMAs, which despite impressive achievements in the past is still high for some ethnic minorities in Vietnam (World Bank 2003) . Theoretical considerations on the links between high fertility and its effects on human capital formation, growth and poverty reduction show that "the comparative advantage of the poor in child quantity" (Ahituv and Moav 2003, p. 82 ) is characterized by low investments in human capital, low capital ratios and low income.
The role of private business implementation is as well intuitive. It serves as an indicator for Vietnam's transformation to a market based economy and the varying implementation of market structures across different provinces. Private firms play a significant role for the future development of the country and the ongoing poverty reduction as they make the necessary off-farm activities available and exert pressure on the SOEs to become even more productive. This determinant is, therefore, closely related to two other important determinants not only in the growth-but as well in the poverty-BMA: urbanization and south dummy.
The influence of the share of urban population mirrors the transformation from an agriculture based to an industry and service based economy during economic development and its associated effects on growth and poverty reduction (Fujita et al. 1999; Henderson 2004 ). In Vietnam, this development and its positive impacts are reflected in the poverty profiles of the different provinces. Those provinces that are metropolitan areas, contain big urban centers or are proximate to such provinces register not only the highest growth rates but also the largest poverty reduction (e.g. the provinces of the Red River Delta comprising Hanoi, the region South Central with Danang or the South East containing Ho Chi Minh City). These changes particularly were affected by the rise in (unskilled) off-farm activities. In the future, those dynamics should be released in the more rural regions and provinces as well (World Bank 2003) .
Next comes the share of centrally managed SOEs whose influence is not only effective for poverty and growth but also contrary to that of the share of locally managed SOEs. For the centrally managed SOEs the intensive restructuring in the state owned sector in Vietnam, the higher competitiveness of the surviving firms and the hardening of the budget constraints have improved their productivity (World Bank 2003 . Therefore, they provide many of the needed off-farm employment possibilities and are able to pay higher wages thereby increasing the income of poor households.
What are the insights that policy makers can draw from our investigation based on the BMA approach? First, our findings strongly support some of the policy measures which already rank high in Vietnam's CPRGs approach. These include birth control, support for private sector development, effective restructuring of SOEs and ongoing reorganization of the agricultural sector. This reorganization could happen through a further implementation of land reform, a broadening of land markets or the intensification and diversification of agricultural production in order to make to most efficient use of the available land.
Second, we find evidence that promoting urbanization should also be part of a reasonable pro-poor growth package. This supports the strategy of the Vietnamese government to develop a third urban growth pole in the middle of the country which should attract people from the neighboring poor rural provinces. Third, we find some influence of the NTPs on poverty and even on growth, but this influence is unclear and not very pronounced, supporting the view that these important pro-poor policies show a significant lack of efficiency (World Bank 2003 Bank , 2004 Swinkels and Turk 2004; van de Walle 2004) .
Therefore, the two NTPs should be reformed to contribute to the prevention of further 
Conclusion
Our paper is motivated by the apparent problems that the policy relevance of empirical development research faces because of parameter and model uncertainty. We propose BMA as a powerful method to deal with these problems in a sound statistical way by 'unconditioning' the dependence of the parameter estimate for a given variable on the model in which it was estimated. Based on the high importance of global development policy for poverty reduction and pro-poor growth, we estimated the posterior probability of a large number of potential explanatory variables and regression models for explaining poverty and growth in Vietnam on a sub-national level. We selected Vietnam as a case study because this country has been very successful in achieving high growth rates and reducing national poverty but is still characterized by pronounced poverty differences in the regions and provinces. We use data for Vietnam's 61 provinces to explain the growth rate of per capita household expenditures and the poverty levels in 2002 by a series of possible determinants that can be regrouped in five clusters: structural and institutional variables, initial distribution, pro-growth policies and pro-poor policies. 
